Searching PAJ 



1/2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2002-261 091 

(43)Date of publication of application : 13.09.2002 



(51)IntCL 










H01L 


21/318 






H01L 


21/76 






H01L 


27/00 






H01L 


21/8234 






H01L 


27/088 






H01L 


21/8247 






H01L 


27/115 






H01L 


29/78 






H01L 


29/788 






H01L 


29/792 






H01L 


29/786 






H01L 


21/336 





Q. 

8 
y 

I 



(21) Application number : 2001-094245 

(22) Date of filing : 28.03.2001 



(71) Applicant : OMI TADAHIRO 

(72) Inventor . OMI TADAHIRO 

SUGAWA SHIGETOSHI 
HIRAYAMA MASAKI 
SHIRAI YASUYUKI 



(30)Priority 

Priority number : 2000402834 Priority date : 28.12.2000 Priority country : JP 



(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method for 
forming a silicon oxide film, a silicon nitride film, a silicon 
oxynitriding film and a high dielectric constant oxide film, 
which do not depend on a silicon plane direction, are 
uniform and high quality, and are excellent in electrical 
properties, on a silicon surface at about 500° or lower. 
SOLUTION: In a film formation method of a 
semiconductor device including a plurality of silicon- 
based transistors or capacitors, hydrogen exists in at 
least a part of the silicon surface previously. After the 
hydrogen is removed by exposing the silicon surface to 
plasma by a first inert gas, plasma by a second inert gas 
and a mixture gas of one or a plurality of kinds of 
gaseous molecules is produced. As a result, a silicon 
compound layer containing at least a part of elements 
constituting the gaseous molecules is formed in a 
surface of the silicon base. 
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t*IB2 0 0 2-2 6 1 09 1 



-C? * * C t * t -r S „ 

'j3Mt^1^»*#4;+v/<i>^«i:*. *a3l«±l=flll 
ifc¥3p<*> ^ 'J «{S-C? & o T. 

T? 1 0l1/cm2mT-ej5*wi:$«ai:-r-6¥3ltt:« 
iEo 

1*7 7» T X V ij 3 > H * jsitJi 1 1" ■& iji»«:«a-e 
**t^a*<SiffiiS»»-e 1 o'i/cm2)ji 

^|j::?h> (K r) , ^-b/^ (X e) <no*,<n'PU< 
1 1 1 «T?fc« c i: ^^ai-r «>sf*is 1 ~ 3 <7)L>-r*t 

1 «i:8B«<;)#3H*ga« 
ISS^«5] v>j3>jlS±'>>(»i*iU«;8a<»Sjt* 

OTBv'J 3 >aa^^ 1 <0=F;S1±:^-XI- J;|>SB 1 <D:?7 

IB 2 (O^jStt t -SS^j L l*1I««a«)Sl»«^ 
<0;l&#XI=.kS»2a>:?^X-7*IBfl)lL. «JgB*2© 

t^7tm<l)'PU < t t-»*^t-> 'J a >1b&«JH$}K 

ja-rsisi ^ i: *«at t-5*s<*»g(osji 

$?#a i: -r *SS*]1 5 fae(D¥^{*gS<DSit;^;£, 

a t -r 6 IBSi(0i|i^»;gScDSii5?*= 

[K*a8] UlfEiStt:!*, ^&7-:/Sl?S)*ci:^^a 

[8S*«9) Sniev'JavaBI*. m«®v'Ja>S 

s-rfc^ct^i^at-rsffi^ss-afflat, 

tiS*Ji101 iJtBv'Javaaii. (100) SJ: 
y <f «i c <t ^i^ai: t 9 Eitroi|i^«:gS(DS 



y 4-« c t $«ai ^*is*« 9 K«Eoi*ij»»«a<os 

[M««1 2] «iItH->'Ja>Si5l±, a[»(Oa<fofc 
* *-r * c i $f$a 1 1- « !S*« 9 IEKa)i*i5|«: 
8a<0Si§:^;£. 

[»3i{«i3] mmn^inmti-^fz^&mt. m=f-^ 
)i3i«Bua-r«ci*«ai:-r«»5itfli 2tBi£o}i«'i» 

1 4 ] mtBv'J a >SSI*. »t$a>>U a > 

affii?*«^i*«atr*H«ia5~8®5i&. i^r 
ti«'-]atBtta>i<i9{»sa(osii^i£. 

[KS««15] l!iJE->'Ja>affili. t*>U7tX-> 

'J a >affi-c ft* c i: $*#at -r *sf «fl 5 ~ 8 © 5 
*>, i.^-r*iA^-«E«(Di|i»»:sia«)Sii^jic 

[fil^« 1 6] SIK^ 1 (0:T:351t:tfxSu:ffitH?B2(0 
:F;-Stt:()X(*. L>-r*tt7;U3> (Ar) :tfx. ^ 'j ^ 

h> (Kr) A*X*>J;l/^-tr^ > (Xe) *"X J: U iSf* 
{? J: y a« $ S '><f < 1 1 1 «<0 X T ft S ^ t * » 

an*8ao)fiit:^;i» 

»S«« 1 7 ] 1 (D^j§tt*-Xtl!»ESB2<D^ 

;-S1iA"Xtl4l^-T?ft^c<tS»ai:-r«.K*«1 6K 

[!S*«18] I5IB^2©^;-St4;^-Xli^?'j:^h:/ 
(Kr) ii7.^^)UH. mBSli*«-^(*il* (02) ^i- 
^-.fc y y , MlEi/ y a >1b&«l)i i L r •> y a VK<b 

iSA<»jas*i*ct*»afr*is*a5~i 7<o3 
l.^■r:l^A^-affi^E©^|il^^*«Ba)Sit*5io 

[tS«ai9l itE«2<0^Stt*-Xlt7;U:Ji' (A 
r) *-X. X(*^7y:^h> (Kr) rfX. XI±7JHJ:/ 
t^7y:?h:^(DS&:tfXt?fty, «tESl«:«>^(t7V* 
-7 (NH3) (N2) 1^=f-ti}f,m (H 

2) »^t.fcy«jy. MBv'Ja Xb^iBllStLTvy 
a:/S<bKA<JBia**L€.ct$^ai-r-SIS*^5~ 1 

[Sg*«2 0] MBIl2(7)^iS14:tfXli7;Ua'> (A 
r) :b"x. X(i<7ij:fh> (Kr) :tfx. X(i7;ua> 
t^''J^h>ro;l^;^-XTfty, fiSBa»«-^(*i5* 
(02) m-t7-^=f:-T (NH3) 5)-^, 
(02) ^=^t^m (N2) iJ^t*^ (H2) »^t<fc 
y y . BtFE V y a > <b#1«5M t L T V y a 
A<fKfig**t*ctS#ai:1-«St*«5~1 7(03%, 

[»aia2i] fflEIBi(D:^5Xvfc<fcu:iJE!B2(D 

■r*»3t«5~2 0(05*,, LN-r*l*^-«tBe(Di*i^fli: 

Sa<o£lit:&^. 

IIS3t«2 2l vya>gffi±|r^i(Oi^Ji^K^:ft-L 
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4$M2 0 0 2-2 6 1 09 1 



[Si3Ra23l Sf>(=. iBIEJISav'Ja^Sii** 
3 ©:FStt**XI= J:S?B 3 <D:?^Xvi=«i LT«rlE-> 'J 
a >affifl)'»5p < i: t-»lcTift?¥a-r «*IIISBS!*-r 

^■$«JSt*7clga3'>!js < t t-8B^ ^t; V 'J 3 
[|S*«2 4] B!IE«1 fc<*:l/IB3a)^31±»-7.(*, 

A r , K r fcjct/x e * y /jr^sj: yai*i(ta'>4-< t 
1. 1 S(n*"xjiy/.ci,ct *«ist-r«S!««2 3E« 

[ffi««2 5] fiE%2£J:t;%4a>:f^jittA':;(id:K 

r * y 4 y , mnm Ms^xfmz oimmt •> y a 
ibBtcfe y « c s«a t r *B3Ra 2 3 * fc (i 2 4 E 

tlS««2 6] l!iJE!B2fcJ:t/«4ro^ail^rxi*A 
r *fcli: K r J: y /j: y , SIESB 1 * t/SB 2 (Ol&tllSliS 

im^tztm&itmi:. y tcs = ^ $4#a^-r 2 
3 *fcf* 2 4 Eis©#«tt:«firofi3i*at. 

[IS*«27] fflffilBi *i.fct/m2co:^5XT(±, T 

-f ^7 □ isc J: y Die * ^ s ^ i * t i-^is*« 2 2 

;U 7 r X V U a >1 S iitt® i: -f ^ #«(*8S0) Sig* 

S!IES«±IC. ^|ggv'Ja>li$fcli7^;U7 7'Xv 
'J a >® J: y !jf 4 vU a VlSJKfieiTSlgi:, 
SIEi/'J a >Jgaffi^lB 1 ©^5Stt**XI= J:* 



y a ><b&i«jji$i{jfie-r*xst ^^t;^ t ^ 

[|»*«2 9l BflESiaj^iStt*-;^!*. A r, K r 
i3J:i;x e J: y ^f*8f J: yatf*V*'><f < 1 1 1 MO)*- 
XJ:y<fSC^^»»t^Stt3|ia28 En(7>^«44:$^ 

[flt«9 3 0 ] mnm 2 (o^stt^'xii K r .fc y ;^.f 

y. C}E»->y a>^kd«9ll(d:i/'J a>«jbfiJ:y/^« 
^ i 1 1-*H«a 2 8 *fcli 2 9 E«(0^9<«S 

lEiOSig^^o 

[n««3 1 ] mnmz<j>^s^^7.itA r ^tztm 
r J: y y . UEi' y a i/<bs«jji i*sftK*fci*»s 

IbBJ: y 4- « ^ ^ $#tt ^ 2 8 $ f= 2 9 E 

[fif«?l3 2l l|iIE1Bl«J:;;»2(D->'5XT(*, 7 
-< a «(c J: y as * *i S ^ i * »a i: -i- *H«a 2 8 
-3 1 ©-5%, l^-r*iA^-«E«©*i»«:»it<nKJg» 

[000 1] 
[0 0 0 2] 

[tt*fl)tt«5] MIS (*)l/*e«8K/i'ya:/) h7 

[0 0 0 3] ^4if>©a«*«fc-f -y- h»jSBH^R6tt 

IfitLT. «£*l±. «*»^^*»^*fflfflLfctt8 0 

o* cagEia±©8ftinbftffiA<fflt>f,tfctfc. 
[0 0 0 4] jf*»<bi8(i, -frosjistLr^ 

©5ftj*xS-c?(i. "toimmz^y ymx>:>i^mmMyi^^i: 

mi-'tz^'^^m^. V y a >ss© •> g a 
*^T?*iiSLr. •>ya>a®'N(Dg^K<biijK)a$p 

*IL, ;fjf''*S®S:&-r*vya>Sffi$, ;:)?(ci^<iSft 

s^bxs-»<!:^ALTL^■s. mmitxmvit. za)^m 

««*m(*TJUa> (Ar) '5:if©TjSt4:tf;^gfflaT? 
vy^>S»:^#SLTL^<jaS^?«6 0 0• cssia 

±©asT?««)ita. vya>affi©»ibi*. 

8 0 0* C)y±1?eife»^/j:t»L(**5J^$3JALfcll 
[0 0 OS] fit*. C©J:5'5:|ftK1bttffi^flEfflLrv 

ya:/aiii(=vya>sibii^)K)SLfc«^. aw^f^ 
<b[i/'>ya>#s*#tt, Sib^©KE!f#tt. >j—ym 

jSiRttiJfifA^^btL-S©!*, 5®A< (100) 



(4) 
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W $ W 2 n mSaiJlTir-r 5 1 » L 'J — 9 «3a®s<b 

[0 0 0 6] (100) ®feina)fft©ffi^{aicE 
1 1) ffii:EiS]-r«*esv'j3>afT?it. M^iSiitttm 

$ffifflLTv'ja>K<blB$IB)aLrt. (100)85 
*tt(cElSl Lfc'> 'J □ ><D V ij 3 >tt<biai=lt'<rMib 
B!/->«j3>»ii<DISliH«effiflEA<«L<K<, C«>fc 
«)IB»*<»UX'>'j a >mbKrii»E«tt. 'J— >B3S 

[0 0 0 71 jfi*l=i3t^r(*i*i^»«:»S<D±fttt 
a>«!i* * |Si± * -B- « fc □ gfl) •> y 3 > -i? X - / xS 

L^5. ::aLfc:*a»fia>±ffi-ci^-/j:*fttff)K^>-:> 

(OSSSEIbtSro'^^JU^SS-PO), L*^tSlS«(??1t<D'> 

lia<bSlSi$fi<0S/t*f)#(~«^^^<b*<*#<, 

[0 0 0 8] Z'jttz, ttS6(D!lftK<bX8(rj3(t^Kffi 
SW»LJ;5i:LT, rofSSfieK^P-trX^^ScS- 
b+irL^^o fj.fl->Vt. 1 1 -2 7 9 7 7 a-iiffi 

1 999 (Technical Digest of International 
Electron Devices Meeting 1999) , pp. 2 4 9-2 

5 2js«fflaffi. &*txii2ooo-»7Ki;';7A-*> 

• T^-ijJU ■ 't-y^-X (2000 Symposiun on VLSI T 
echnology Digest of Technical Papers) . pp. 7 6 
-1 7 7lcE«®ttfB-ctt. :f7XT*i:^S1±**Xi: 

[0 0 0 9] Ctl-bOftffilZfcL^Tii. ^iSft^rxOJ'? 
>)Zf\'> (Kr) (02) ;i^:'jX(CT^''>P« 

^0*$^*aiz^fiELX4 0 0° CggfDSS-Cv'Ja 

><^>s^b^^7l^. ^ik<Dmsiitizg£tsit^is.'j-^m^ 

fz. z<j>mit&mz^tni (10 0) siun<o^a)s;& 
fi«*-ri/'J =1 >SBi(rtSffiH/j:tt<bEA<^c,*i4. 
[00 10] 



lS^ttlS*o*SffifflLfcH<b^ffor 

ffifCiStxrto 2 n maflEiaT<0|WbHIi**-r«'>«J 3 

>M<bl8|-Clifi»*«tx >; -^7 «2R^tt$tt« c t A<U1 

y-hig«Ka)*f,4-«»iaft*»«-*-«sttiii 

«lBI-5VvX^©SSl*, «£«(Oj!»it{bRttffi^^»t 

[00 1 1] h5>-:;x*(o«^bK'>>©/+»-:/ h+ 
vi>* ij^e^, i''j3>»iblB*(=a^* K>;N;u 
tt<7)tt«M*<bA<, S/'Ja^lWbK^ttSsro^xSlcj: 

y »»a Lf=«& j: y t ii«i=js zr>xLt^ti^omm 
[0 0 12] ^-c-c^ftwit. &.±m-<tzmm^m^L 

[0 0 13] *»wroj:yiif*;M^fsai4. ytitkomm 
itsffiicfttJ^fia^^XTiUbaffj^ffitt-r^^tic 

>j3>mizmm-simu, «ST-cosflRigiiKfK/««ffi 
[0 0 15] ^tz:^mmit. *^*>««iaT?<0Hft!H6« 

ISUBfiKftffiSffiofc. ffiS1i(0S!lx1Sf.R){ftttlB¥9« 

yssia. ai=tth7>i>x5i^&s«fi6s^*«aflijii 

[0 0 16] 

[8SIH*«*-rSfc«!)<»#S] *«B^I±±IEroK®^. 
vya:/<beiai^^t;i<i^t*:SS-Cfe-Dr. ffrlBv'J 
*m#^faA<ffiSS»»t? 1 Ol1/cm2lilT-C$)SC 

KLfcJ:5ic, ■>')=l>mm±^z^^<r)'>'Ja>^t^^ 

vxait. #«S->ya>$ffi±(zJBfi£$tlfcS2(»v 
y3>1b&1«iB^^t?+-v/<->5itS, *JiS«±l=fflr 
xfc*Sf*y^iJSIin?ftor. ]WK»1fc«J:U:«2© 
v'J a :/1b&«5®©&>!7ii>j>4*< i: tl9riE©^314#X 
7kife#«fi*<aiffiS»a-ei oii/cm2iaT 

T?««Ct$?#a4:-rSi»iStt:Sg|-j:y. $fcliIS« 
a :/JiX(iT^;u 7 7 X V ij a >® ^ jfttg <t T •£ ^1^^ 
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(Ar) , ^7«j:fh> (Kr) . ^-by* > (X e) 055 

< 1 1 1 ar fcs ^ t *«ai:-r-6ia«ffl 1 ~ 
3 <j>o-r*iti^ 1 «i=iE«©*si{*«a(c J: y , *fci*» 

il©fiii*afeT?fc-3r. |iHB->'Ja:/affi*«ia):pjS 

siro'j?* < t *^ tftffa LrL^s**^ 

rtU. miB!B2a):?7X7«>T-ei!lIIB->'Ja>SBI=iiI 

a t -r 5 iBtEffl#3?{*8a<Dfiii^;£ (= <t y . 

*fcl*IS««7l=l2«Lfc,fc5lc, mB!«<*(i, 
<05!iji:^;i(: J; y . 8 (=IHC Lfc J; 5 (=, 

K«(7)iti4*<*SSE(»®ii:&;iic<ty, *fciiis*«gic 

«ai oi=ffi«Lfcj:9f=. i5ia->y=i>5ffiii. (i 

0 0) iiiJ:y««c^$^a^-r-&n««giBff(Diiii9 

*7l=. 1(IIB*>'J3>5SI*, (111) ffi.t:yfeac 
^ -f «H«« 9 tiM<i)^m»»K(J>Si^l3^(z 

J:y. *fclt»*ai 2(=|B«LfcJ:5(C. SIffi*>'Ja 

■rSI«*«9«E««7)*5»Sa05Sii;^;i(c<i;y, ^t; 

1 2iEKa>i^i^tt:gsa)ISii:^;4ic^y, ^fciiis^is 
1 4l-IESLfc,fc5lc. SItS->iJ=i>affi(±. 

y 3 va®T?fe« t ^*#8it-ri,IS3|?«5 ~ 8® 5 
^, t^-r*i*^-JllESro^^»:gS(DSji:^a(cj:y. 
*fc(*IS*ai 5(:tEeLfcJ;5l=, frtBvy^^a® 

««a5~8<D5^. t^r*i*^-aEK<D#«tt:ga«> 

Sig*^l=J:y. *fcli»««1 6(rffiKLf=<fc5U. 

ffliBm 1 a>:^fs^iS7,&xfmf&m z (o^^^nMi. 

■f4xtT;i/=f> (Ar) -^yt^K^ (Kr) 

^iiXf=^ityy (Xe) :tfXJ:y)EfSgpJ:ys«*iK^ 



-15(09^. t*r*iA^-atE«®i|isi»:»a®fii6:& 

aK::J:y. *fcl±»3R« 1 7 icffiU L ,fc 3 (c . WIEIB 
1 <0^3ttifx t *I|B» 2 fl>^;-Stt X i IJ T? i5 * 

w^$^fiK^-r«K^«i 6iBiE<oiiiiii{tisaofiii^ 
aEi=j:y. *fci±tt5Rai 8i=EiSLfcj:a(=, mnm 
2<o^si4^xtti;y:^h> (Kr) ^fxj:yjEfy. si 

K9.»i^^imm (02) «^J:y<fy, l!JIBvya> 

i:-r«fif«95~i 7055%. u^r*i4^-aiBtto>i|iai 

4*SSaa>Sit«9il=J:y. $f=lil)l«ai 9(=tEKL^= 
«fc5l=. «IIB»2«)3F;-Stttf;^(*TJl.:JV (Ar) H 

^{t^i)Zfh> (Kr) ^fx. xi*T/u=f>ti»y 
:?h>(D;1&*'Xr$)y. SlIIE«»:^^^l*7>^-r 
(NH3) i*?^. ^tzltmm (N2) 5^^t*:3R (H2) 

jj-^t J: y y , liitB V y =i lyit^^n t l x v y □ > 

^<blBI*<igfi2?*i5zt^«$fflfr*»|*a5~ 1 7(0 

L^r*tA^-«tEKcO*3»<*ga<Dfijt;^JilcJ: 
y, *fclilfi*«2 0lc|BKLfcJ:5i:. mBlfia®^ 
S14:^)Xli7^U3-> (Ar) *-x. xii^^yT^-hv (K 
r) ^'X. Xlt^JUzrVir-? y :f h>(7);1^*"X-0fc 
y. ffitEa^^^liK* (02) ^^t7>=^-7 (N 
H3) J*^. ^tzimm (02) (N2) 

tTKm (H2) ^^-ij^y^y. sirtBvya vib#«j)i 

IS3}t« 5 ~ 1 7 0) 9 % , l,>r*iA^ 1 «l=EK©i»i«»:» 

a®s!ii:&i4iccfcy. *fciiH3jta2 1 (=E«Lfcj:a 
ic. i!9EiBi©:f7Xvfcj:i/]!iJE« 205:^7X^1*. 
T>f ^7 aaic J: y HliB* ti^c t * »ai:-r4IS«a 5 
~ 2 0 <D 3 % . Lx-f ^lA^-fflE«<0i|i3^»»a(Dfiit* 
5tlcJ:y, *fc(*a3jia2 2l=E«Lf=*5l=. i/ya 

>aii±i=« 1 o«»is*i^Lr»ja*iifc#iss->y 
avK*%-ra h^v:;x4i.!:. #*savya:/a®± 

«±icfflii^tc*3t*/^ygS(0Sit:frj4xfcoT, m 

fE->y 3 >as^S 1 ©'F,'Si4:tiX(cJ:^|g 1 a):f^X 
UrWiBvy a >aSO'J>4- < t t-SPI=^iftS 

ftl-^TKfS^Ksi-fSiSt, m2(7);f;it4**xi-a 
UI*SS!ia!SroSl«:«>^ro;1^*-X(c J: §^ 2 O 

^^xvsjKfieu. OTEiB2fl):?5XT«DTx. tirEv 

U a >a®l=MEfl<*5J-^ ^«t)St < 1 1 

-SP^^fcvy a Mb^iaJiS, SUEIB 1 <Dil6»|gt L 

T fHf&t « xa i z t * t -r «i»is?«:»a(o 

SL&^auz a y . *fc(i»*a 2 3 l=E« L fc * -5 (=, 

Sbic. fJE*aavya:/a®*«3 05^att*x(= 
<t 3 <n :^ 7 x^irai L T8iiE'> y a >affl©'j>^c < 
i:t-«pi:^«>s«-r-6*^si»£-r*xgt, m4ro 

^Stt**x t -ali4■L^ L im§km^(r>U»^^(ni&^ 
ifxicj;4m4a):^7Xv$fl5iSL. iJE^4<7):f7X 
T®T1?. fflEfHSS.vya>a®lcitEa«:5^^$«| 
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mK»2<oig»Bii: ur»fie-r*xats*t;ct 

* i t * B#« 2 2 tBI£<ni«iait*«ffl<0fiii5^aKc 
J:y- *fclilS3ji«2 4l:ffi«LfcJ:5(:. WtBS 1 fc 
J:l/S3a)^jStt^f;^(i, Ar, K rjj<fcu:x e J:y)Ef 
y a(**iS'>Ji < 1 4, 1 tfx J: y « c i: * 
^» t -r *«S*« 2 3 tEtt(Oiti«tt:»a<OSljtAat(c J; 
y. *fcliHI««2 5(cKKLfcJ;9l=. |iIK»2*5* 
ifm 4 tt*-;^ li K r J: y 4 y . g^GS i te i i/ss 
2 a>ig»sii V y □ viUbK J: y ft s c i: -r « 
ni««2 3*fci*2 4jE«a)i|iiii(*3$iia>«ii*ai=j: 

y. *fcl*R«a2 6l=tB«UfcJ:3(=. 1!JE«2*5J: 
t;» 4 <DT5S14ifXtt A r K r * y ft y , MG« 

1 ^ifmzoitmmt^itm^tzimsitmi: y ft^c 

^ ^ r «ffi3it« 2 3 $ /^l j: 2 4 |B«a)i|i«{t:Kj8 
«>«i6*atl=J:y. *fc(4fil«a2 7lc|HKLfc<t5 
(=. 8(rE«l *5J:l^»2(Dzf7X-7(i. v-f^QKtcj; 

y aes *i« w t ^^at f *is«« 2 2 ~ 2 6 (» 5 
t^■r^l/)^-Ja^Bls<D4i»^*8a<Ds^ifi*;^lc<fcy. 

V 'J =1 >liX(i7-^;U7 T X V y 3 >s ^iSttfli 1 

V 'J 3 fz(±T^ ;i/ 3) r X -> y a J; y ft ^ •> ij 
3»i^>KfiE-r^xSi:, MIBvy^vHSffiSIBlO 
=r;Sf4:tfX(c ^ ^ :f ^Xvi^O LT, ffrfB v ') 3 :/)Ba 
S<7)'>ft< <t t-fiBlc#«-t**9^*K!*-r-5xSt. 

IS 2 (o^jstt A-x i -aiift u> L(iaa«)S(DSR«:»^ 

ro;g&:(3Xi:j:i,:f5X7f«±$^*r. SIJfB->y3> 

Ba®i=»i!ESH*»^*«/a-ta jc*(D'>ft < 1 1-» 
« *t;'>y =1 ><t&«)jis»fii-r«xat t^tc t * 
^»tj:-rs¥9f«:$isa>sii^a^i=<):y. ^tzimjum 

2 9l=EKLfc<fc5l=. «Iffi« 1 <O^Stt*-Xli, A 

r . K r teitfX 6 J: y ft«SJ: y ai*4l4'>ft < 1 1 

1 a© #x J: y ft s c i t r isnm^ 2 s tsna) 
#si*«g©fiit*ai= J: y . *fci*si«a3 o(=jE« 
Lfc*5ir. iWffim2©^ai4if7.iiK r j:yfty. kf 

!B|g •> y 3 Xb^iaHI * V y a >K<bK.*: y ft-5 C t ^ 
^mtt^im^ 2 8 *fcl4 2 9 !Be(Oi|i3|t*Sg«7)S 
ji:^5i(r.*:y. *fc(iiS^ll3 1 (ziBeL/=J;a(:, fl 
iB|g2©^;S14*-X(iA r^y-diK r.fcyfty, friB-> 

y □ '^it^^mimitm^fzimmim^ y ft^ c t ^ 
«® t -r «)it*« 2 8 sfcii 2 9 jBero^®t*igg(os 

ii^;4lcj:y, *fc(4l»3R«3 2|ciBKLfc*3lc. s-F 
ismi fcJ;i;iB2<7):/^X7li. V'f -:7 aai-j; yafi 
**t«.ctSiKfSi:-r'5»««2 8~3 ia)5i&, l>f 

*i*^-aiBtE<D*s«:gs<ofiii^^aiJ=j:y. «»-r 
Wffl] *fBw#e.i*. ^it*<olftiHbxs(=^5L^•c. ift 



**T?ii«r6wii:j: y vy 3>a®a)e«5e<b^iQi 

Ar. K r fti-ffl^3tt:tfxSi8«*(C 

*>L^r e^y a x/a»$ps-r4iaai-fcit§friB«®js 
«**a)iSBtti=ff o T V y 3 >g®(c¥att<D*<bA<± 
i:sci^fidiLfco A^A^■5vy3>gffi(D¥att<»* 

<bl±. -f-*i(=«<lfti8<bxa*«fc«T?t»y. vya 

y 3 >K<bBii?ffii=*jit*ipatta)«ft$4 
t ® fc #x *t * . s y 3 <> y 3 >»<kKisi 

ffil=fcM+«3F«tt(J!>*ft(*, y— ^«3fE©lt*D^LI?l.^ 
fll«S©^lS-tt©raHfl)-0(=ftori,»fci:#xb*i 

[00 17] tii5i?tt*<D-7-f>>aaBfi:/7X-7l= 
**i/y3>H<tR»ffixa-CI*, i»«1biafl>«#i: 
BiI«lSxai=fcL>T#:7-y»^f>*9^S*D*«(r) 

aj*-cvy3>as*i8ttL. •>y3>$iao>^a5iiib 
*p^MLT*^^,:^5X^«^b^as^^To^:L^*o la^l 
croztii. T-r;?na^7X7e<bxari*vy3> 

fc**T?i^^bxa*<^f+5*l.Tl,^fcci:$sl5|t■r■i>o -fft 
tt*(D-7-i'-?PiS:^^XT«ib 
xS-Pli, •>y3>S<bK*i::*:«lc**j!)<aSL. c 

M< y aaroii Jo^f 7^ h + v y 7Wtt©^<bojs 

a(CftoTL^f:<!:l^5*0a^»fc. 
[0 0 18] :^fif\^lz^%!i&mmBm<DB^iSiSiliJl<.m 
:^7XT«ia$tL6'>y 3 >Sffl 
SJKvy 3>5®'s(7)?B2<0:?"7XTI=J:i,»<bl8 
A^S^blSlbS L^liitSfblSft ^'(0'> y 3 >^bi»«9)B]gfie 
xai=itjlor. fBKDT^^XTjrjzyjtta-rSclti: 
J:y. aB<Z>¥attSS<b*-&«C4:ft<. 4 0 0" C 

SfijaTrofiS-cSBJiJiii*** s*(ci»*-r s c t *< 

X-^$ffifflLfcT>f^7a»:?7X-7«a (WO 9 8/3 

3 3 6 2#ii«#gg) l*:*:ffia(c;bf=yiS— c^felMir 
Se.A<ftL>«S^S)SroSSSft:f7XT$«*^t+-6 

W^-SctAt-c^. •>y3>affi(=ia»*-^i«c:ift 

<, mm^iZTj^mimtiL. ?i#«i#K<b. s^bft*t^ 

l*KM1b^tT7C<tA<-C^.i)o 

[0 0 19] ~>y3>a®a)a«i*^iS)4*'x©sfiA< 

mi.MJf'JJft<fty, /\yOiv (He) , (N 

e) , 7;i/3-> (A r) . ^7y::f h> (K r) . ^-t/ 

V (xo) (oiiiaica'^t^. m^iiAr^iSLmLt:zf=? 
Xvom^, fISBT-f<7a«Bie:?5X-7»gSffiffl-f 
*!.(*•< :j->8Bltx*.jl,4fl±. xr-f^aft/^o-Attti. 

2W/cm2T?, E**<l»13. 3Pa (lOOmTo 
r r) Kl±(0«&. $57 e VElTl:-tSCi:*<-C^«,„ 
[0 0 2 0] -<;J->BgJtx:}!.;u^A<7 6 VJUT-CfetL 
li. S«a®*<vy 3>-c&-oTt. 

ptx V y 3 >mtmv o r t . ss(cti^*<A 5 c i 
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[0021] miESffiJISIIlTKjft^BStifSfcAcO^att 
[0 0 2 2] :^ftmz^hii, tll3lE()!>ifttt^bX8A>7'< 

fc«tt. ««lt*«-r*i/'J3>iHbBI$tt4 0 0- c 

I*. $®*5ai**H6*^fT5<D(=tt*<0<fc5(c8 0 0- 

l±»S^bE(nfKfi^(=teL^r t ^ i; -c &-S , 

[0 0 2 3] **W(Cj;tll*, «HA;«tt. US 

14* «f « ■> >; 3 >S{bRife«l^li V 'J a >IIS4bffi 
S^. «)5oo' ciaTJOffiSTJ, fe&t^-Sffi^ewv'j 

[0 0 2 41 *fc, *«WI=<»:*il*. '>-vn-H/>f^ 
[0025] :75':/v3.y^ 'J 

[0 0 2 6] $b(:*S§BJ|Cj;^ilS, iggKilcKfiE* 

tifc. ±i:Lr<i 1 1 >*ia]U«5feiEisi-r*esa.fc 
□ >e<bE-t!>«> y □ vs<bK, •> y a vesibKS 



[00 2 7] 

•6, 

(SB 1 <D«S6JK«6) «3«)l=, :?7XvSfflt^fcftaT7© 
K1bH»»a(='3L%TliilWfS, 
[00 2 8] Hii*. ^ftMrtetj+is^vr^u^-f > 

[0 0 2 9] **tt»®(=fcL»rij:, i/yavaso)* 

[0 0 3 0] S-r. H^gSS (468^) 1 0 1 rtSHffi 
(CU. *lC->A"P-:;fU/-K 1 0 2A>e,ft*!}l-A r^fX 

SSI O 1 rta)E*S 1 3 3 Pa (ITorr)gaiC 

[003 1] o3£, aii»«8fl|$}# 

oKI4^ 1 0 4lcSt. H*4roS)S*4 0 o°cSJS(=lft 
^-f-So Itlfevya^StSI 0 3(»SfiA<2 0 0-5 5 
Ccroffifflm-c?*)*!!*. ^UT(:a'<•6^a«l*(S<!:^i:P 
^srotot^f^o ifitB>y3>Sffii 0 31*. iiffi(o«t 

[0 0 3 21 0 5A^C.7i?7;U7-l'> 

XQ-:; hT>7-:M 0 6lCfiaaaA«2. 4 5GHz(0-7 

>XQ-y h7>T-:M 0 6A^f>^agg1 o 1 (OSSO- 

»i=»(te)*ifcKaft:« 1 0 7 *a ur. mB«iai i 

K r^-xSUigL, ■E-a)«Sllfl8BvA''P-^L/-h 1 0 
2(7)@Tl::affia<OK r if^XTA^fKfilt*^*, ttHg-f 

^•7-1'^D«(7)^aSfcft<9 0 OMH 2|iaJil±*«n OG 
H 2aSJilT(»ti5ffllwfc*i,lf, lUTlriS'^^gSlilSi: 

[0 0 3 3] @1©«fie(Ctet^Tv-\'9-:^U-h 1 0 
2 t Stt 1 0 3 ©lafiKi. *SeffelB!S-l?(* 6 c mIcKS 
f*. C(nra(S(±«l^(i5)!l<J: yKiS*fiSliA<pIfi6i/d: 

[0034] IfFlEv y 3 1 0 3 * K r ^'X-pllE 

*tif=:^7X7(c®-r c i (c J; y . fifa V y 3 >s« 1 
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0 3©a®li«x:f^U:fa)K r-f;f>BBJttait. -ffl) 
[0 0 3 5] ia2iii!!if3vi;=i>Sffii 0 3Sffil=fcl+ 

(1 To r r) (OE^T. 1. 2 W/ c m2oi)/<9— 

[0 0 3 6] 192 £#|[e-r«l=, ^r«'1»SSOKr 
^5X-7gB«-Pv'Jii>-**e&(=««MftaM!t2 1 
OOcm-lftj&(Ojfe«l|]l«<ri^^^';H«U. *(|3 0f»(0 

I*. 1 «ra«>K r ?7X7Rg«£»LT. SiStlttAtil 

[0 0 3 7] ^iz, mii^'rrf-ZfL^-h 1 0 2)!>^f,9 
BR. fl!!lS(*I®E^I(i 133Pa (ITorr) Sglr 

[0 0 3 8] :*:|g«Efi>ir-l4, za)mi-^mmo*iz^i) 
*FtBv'j3>Sffi1 0 3<0$ffi^^<bf -So tt*£7)v'j 

<bA<tTt)*i. 8 0 0° Clil±<D«i^)TSL^^IlSjgSA<^£> 

li. 4 0 0- cas©lf«l=^SL^Sfi^?i^^bA<RI(6^?ft 
«. Kr*i02©»3ia*s*#<-r4(=(*. iaasE 

*xE**<ffa-r.5. 

[0 0 3 9] 031=, i!131Srt©K r/02©E*a:* 

9 7/3(=«j*Loo. «rK«ass 1 0 1 rt«)*';^E* 

i03ro;ag$400° c(=isksu, 1 o»pa<o»fb«i 

[0 0 4 0] ms^^mt^iz. mmmmm^ cipq© 

E:ftft<$*) 133Pa (ITorr) (OK^ICStK^tiSS 

(*)$< y, C(7)E;*]4-l^Lli^■©jfi«<»E**<tA<g 

Sffii 0 3(0ffi*{aA< (1 00) ®-pfc*«^(=i8e. 

[004 1] BrMiOKIifl) 'J a >iHblSA<JBfi6 * 
t z 5T?-7-f aa/<'7-<09A*jtA:f5Xviliie$ 

«7L. $t>i:K r/02S^**X£A r*'X|rS»U 



[0 0 4 2] ^U±©S^bHKfi2l=«L^r, ««)Kfi8X 

[0 0 4 3] ±iE©*M-c»)a**ifc->g=i>iHbH* 
(0;KIRd«S$»Sttttl=J:yinSLf=j:C%. 3nm 
<DHifa>->y 3 >ll<bKicfci,xrEiiffiit«jt-c i oi2/ 

lillctJI.^TI*-> y =J >mbRrt®*3l5*««l*, iSBBS 
1 0 1 V c mZaSKlTT?* S C i A<«g * 

A^-3fcMfbHI*aaBffi»»t?1 Ol2/cm2^gxS* 

[0 0 4 4] *f=. J:ffia)*Bn?)efiE*+i.rcvya>K 
ftKSMSt L fcft© V y a >S® t SIbKIKjaiSfKOv y 

c^), •>y 3 >|gffia)ji!**<«<bLTt^'tcL\©*<«g^F 

[004 5] 041*. ±IB(0*llll-C)gfi!c$*l.fcvi;zi> 

(i->ijz3>ro (100) mz-oi^xoitdi-Qthhl)^. 
(100) iB(C|fibr<ft<D*(4T?t|^»©|gaiA<»t.H 

^. 

[0 0 4 6] Bl4<OI8StT?l*. K r «*i<DK5|e(0«'E$ 3 
*fc«iaSl*J©E*$ 133Pa (ITorr) 
l=»gL. :^7X-7iHb«l3i*««aJt4 0 0- CT?ff 

[0 0 4 71 ia4$#Bg-r«rz. S/yai/iUbKitKnK 

U, vya>iHbEiS®-cii2x 1 oll/cmZggtf) 

y3>K<bKl±, T*a>vy ^>g®*^ba)SEBSA<4 n 
mJil±ro^ltlCfc'LNrK*OK riiiSA<-s-c. -:^-> 
U3>S®Avb(D8giiA<4 nmlJlTro®lgEl:*5L>Tliv 

y 3 >/ V y □ >^<bEcD^ii c: IS) -o T^'j> L r L> ^ 

[0048] 051*, ±tl<Ji^mV%C=Mzi^')Zil,m 

^blg(c-^t,^r. y-f S3SfflH])JDS»«iff1±S^t-. fc 
f=LH5<0jg|il*. ->y3:/il<blSfflllllliA<4. 4nm 
©«^(=-DUT©t(D-efe«. ttKOJfcA, 05*1=1* 

l=oL^T. l^-IBI?©BHblS(Dy— i;S3fl^tt$*LT 

[0 0 4 9] ®5^#ffi-r-i)lr, K r ::f7XT'N(0gS 
$tf^/d:ANofc*g^(Ovy =1 >^<bllOy— 

I*. tt*®lfte^bls«>y-'?S5![^i±tiii|-pfcy, K 
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r /02 V ^' a 3?::'^ X V (- <fc 5Hlb«ttS o T 
J: y *|«|j*3fl»4 * S6 U r *^ b K r / o 2 :tf ;^ S 

SlSl*. * 6IC»L^ 1 . 7 n mSa*-C05H»©C/'J a 

vtt^bH-? t t « :: & A<RS $ 4ir . 
[00501 Belt, «9ltfeii»ISl=<):Sv>ja>»{bia 

<Oai»*«ISLTK r/02:^5Xv(=J:SM<b*lTo 

fcii&(D'>'j=i>K<biio3ij— ^asa^tt*, *b(=» 

I*. iniBK r :^^X7-.<oaS(0^. iriKK r /02:^ 
5X-7(=J;«e<b*tTo fc*lllS6«iHBSglc J: * •> U a > 

T-^ii*. a^?RMr■6Hs^bKl=ol^r©'j— i7a35 
[00 5 1] ia6*#^-r*(c, OT?*-r. k r 

7-^a)SISlS$«B8UT:?5X-7«<blST?fKjatfc 
V 'J a >li{bKa) "J a3itif#tti±, A t?^1-S*S<bll 

j5fe}eiglzj:^,vij3>K<t;Ka)ij-^;a3!tf$f4li. OX? 
*-r 'J BsiflW1±l=« LT 2 ~ 3 ffi t «'> LTl^*© 
*<*5A^ft. *fc, *|g«6JBSII=J:6->'j3>»<bR-C 
I*, eB*<tt1. 5 nmT?ftoTt. IISA<2 nm«)Sft 
IHbKa>'j-^7a3lt(=E«-r«. 1 x 1 0-2A/cm2 

<o 'J aat *»aT7 # * ^ t A<♦D*^« . 

[0 0 5 2] *S?ii»ISI=J:y»e,*ifcvgai/ 
e^bBI(=ol^■c, V y □ y a >H<blSSSiffi^e« 

a>ft®|=*5l^rt. X 1 Ol0cm-2e V-lOJI^S; 

X h i^xm^i^Ltzt^Oiiy') a >8<b(SA<®«lcM 
•5* 'CrolffifiQ BD (Charge-to-Braa 

X. *IISfifgSllzj:yi&fieLfciHblg(*, a*(DSifiK1b 

Ki:Plf^^L^Ll4•^■*lU^±<oa»^ft#1t^*^. 
[0 0 5 4] ±aLf=<t7(:. $®jil4g;k3fe^»SLr 
A>b K r /02?affiS:^7X7ic,fc y ->y a >H<bxg 
$fT5ci:-c. 400* ci:L^3fta(=fca^rt, dbfe 
•4)«iB^fifl)i/y a x-fitifcvy a>il<blH$IB/«-r 

«|IliE*l= J: y jHbK*®*3g#*fiA<'J>4- <)Ef y . *^ 



#x . K<bH«<D**A<'>'S L^c t r •> y a >K 
^bK^>5<Dic«roSL^l3^A<'>/^ < <j y , k r t)<^m 

**v4CtlCj:y. KI^A^S i /S i 02l?®t?(DX K 

->y a >K<bHO)B«lM1#t43!)<*e(-»#**i.r L^*/= 

[0 0 5 5] aiaffiS»IH::teL^T**«S* 1 
Ol2/cm2KlT. II*L<(*1 Ol1/cm2SiSUlT(C 
■rsciri:. 5x 1 o11/cm2jilTSSroK rS^t 
zttt<. '>>J=i >IHbl8a>«SlM wit . ffiffitt6()Wtt 

[0 0 5 6] :^ftvno«ntwtim:mri,tzMzit. s^ 

«)8B©fS«=. :?7XTSffll.^fc«S(0K^bH»fi^^^ 

^tj:i\. fctiLii, -T-f^naiciy :f5XT$Hlie■r 
«fc«>lrKr«•x$a^^^l1-ssB1(o^^;:^«^Ul«jg^:, K 

[0 0 5 7] Ufi. FffM<7>Kli<0vy 
**7.$A r^-XICiS«UTK<blSS^^TL>^*<, m 

tBV'f'^aS/'f^-^itttlilDJlc. EE:>D* 1 3 3Pa 

(1 To r r) SlSlCffiofc^^i/^rO-:^!^- h 1 0 
2A^b»Ett9 8/2<DK r/NH3;1^:tfX$a|A 
U. •>ya>«<blB©SB(=iKlO. 7nm©->yavS 
ibffi*IK*Lr«fia*j*iLTtaLV C®*9fe(=J:*i(i 
affl(c V y a >SfbK*<flSB6 * titz V y a >HSftHAt 

f^bti. <i;yHi'itfiia^$:^r-&«»iBi$i^fie-r'&c 

^bK^Kfi^lcoL^ra'<■5. s<bKfKj«i=(*iai ti^^io 

[0 0 5 8] *le^fei^^glz^JL^Tl^> naa^K^^sai/ 
^<bS)Kfie«(Dfcift(cA r*fciiK r ^y^x-^m&ii 

[0 060] sr. asss (toa^) i o i [*3$s^ 

l-af^U. ?>:i-vVr7-;?L/- h 1 O 2A\bA r ifX^ 
3ALT«iaSrt«)ff** 1 3. 3 Pa (lOOmTo 

[0061] mmmwimxmizisi^x^m^na 
J: y aso) vy a v*s^#A<7K«T?j««fi**i 

V y a >S« 1 0 3 1 0 1 ctiiciSA L, ftli» 

««Sl#oKSSl 0 4lcKlfr*. *c,l=tt<4(0SS 

$5 0 0° CI=1S$^«,, C(DjgaA<3 0 0-5 5 0* 
c<DKHl*3T?&*)i:bl*. WTIca'<•SS*tl*lit^ 
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[0 0 6 2] mz. mmm^ls^ 0 5A>e.. ^vtji/^ 

Lr. saa^rtic. 2. 4 5GHzo^-{^asitmi& 

■r«)V-f^7Dat<Dffl««A<9ooMH2aiaia±i og 

^t*^t5^)'5^L^, v-v^-:?^— h 1 02tafii 0 3 
a>!3im\t. **J6ffJSSt?(i6 cml=K3tLri>€», 

fc:^7XT«a^fflL^Tfi^RLfc0^**LTL^sA^ its 

10 0 6 3J C<DJ:5ICA rifXT?BliBS*Vfc7f7XT 

i± 1 »Bil<OA r :?5;«T»at»-r. 

[0 0 6 4] •>-\''7— h 1 0 2A^bA r 

x{=#j'Ea:-c2%a>NH3^;^*;i^Lr*A-r-s= c 

(OB. «iaSrt<nE:*]li1 3. 3Pa (lOOmTor 

ffi)lliie:^7Xv+i?(i. «BliijB=K!S(=**A r*t 

-i). 

[0 0 6 5] piHi<DKa(D->'Ja:x^1bK)!i<fKfiE 
Slfi^*?TL, SbICA r/NH3S&^J7,SA r**X 
[0 0 6 6] ia±©S<tK»Ji6lC«LxT, ft 

[0 0 6 71 *i?tt»ig-i?r±, ^yr^u^'f >Xn»; h 

T >-f fflt^fc 7 XvfijE Sffl L^•CS^tl8£fi)^IS L 

Xv:f P-bX^fXIC N H3^fflt^r L^*A<, N2t H2tf 
[0068] *f|Bja)->'J zi >§<bR}Kja(Cfcl,>T(*, 

mmLxmrntsin. {-a>timi/>j3>s<bis&t;ifLS(o 

[0 0 6 9] Si-H6&. N-Hte^A<*«M<DS1b 



«< y . V 'J 3 V ij □ >sftHisi®«{affifi 1 2 

X 1 OlOcm-2t®< Wlx.b+l-5., *^f;i. (A r*fc(i 
Kr) iN2/H2fl);1&A'XSfi6ffltrv';=i>S<bBl 

^if^fffi-r*Jt&i=i***^A(o^^E^o. 5%)a±t^ 
sett?, ffi* (»«^ -^lEHa) h 7 •> L < (:3S'J> 

[0070] H7I*. ±&0^tHV^aLLtz-><)3>S 
<bBIE®Eii«E»tt**-t. fc^^LH7a)|iei=*Jt^T 

A r/NH3CD#atb(*9 8 /2 (=»S$tirfe M , fit 

[007 11 187 *#iia-4-€i=. aibiBia>fieftas(i, 

teaSl^a)E**T(fT*^fX (A r*fcl*K r) A<N 
H3 (*fcltN2/H2) l=#jl*X^7l'^-SJtA?»Lfc 
S{bliSiiSJ£3al¥a>tlJ£A^& 
li. /fXE*(i 6. 65~13. 3Pa (50~100 
mTo r r) <018H*<»* L L^6<. tefOSffifl^B-pa-t 

SJ: 5 K^btS^b^aai-'SiS-ciiBiblca Ltz 

&tl. m^lt 133Pa (ITorr) m&iZ^-LX 
E(* 1 - 1 0 %(0l5ia*<a < , ^^.i:»*L<(±2~6 

[0 0 7 2] *sll!g^f^lglcJ;y^»b^^fcv■J3>g^bR 
0ikm^mit7. 9v6>^tzf><, C(7)fii4->ij3>»<b 

R<7)ltR«^roiKl 2 a -r •?) o 

[0 0 7 3] **)!fe«^SIicj;y»f,*ifc>>'J=i>S<biR 

(oa3;E«Ef$tt£jii;sut=^^%. ieiis«<3. onm 

(OaEEninttl=*Jl»T. igill[«< 1 . S n mO)j»iS^biaj: 
y 1 5 - 6 firJUi t 'J - -J? a3l[»$tt3!i<» P, iiS c t 
A<aui**i-fc. *ll«t«!l(=J:«'>'Jzi>S<blR 
*ffi5::i:l=J:y, y-hil6«H(=vya:/K1b8l$ffi 

fflLfc^7>i?x$(cteL^rMHt<co•c:L^sa^^ffl<bl8 
»«*«T? * * ^ t A<Rrffi-c fc « c t * Si*^ s„ 

[00 7 41 ±3$UfcS<blH<0fieK*ft. fcj;:;«5tt 
W. (10 0) ffi^tao V iJ a :/SS± 

lc®S**i-5t<0-cii^f <. (Ill) ®$#t;fcc,»*) 
§®:^fil(Dvy DXcfcL^r, j^^icfiEjSfS, 

[0 0 7 5] *^^6^K^S(cJ:y^#b^^fc»*LL^^s 

I*, * *vfc C i J; S C <t ^=I+*<I1S-C? 

I3:'5?<. ^IbR-l^irA r$fc(*K r *<^^$*i,i,c:i:ic 

«.M<bK-ci±M^bK*-Vvy =1 >/g<bKISiS-Pfl)X t- 

UXA<. g1biS«fl=fr^*4t.SA r&SLMiK rlCjjy 

lifo**i. f-ffl«»->ya:/S<blS*(DBSS?5*»fiiii 
[00 7 6] i/yavK^bRfOJi^ti^^ir. g 

iSffiffilCfel^TSx 1 0lVcm2)ilT<0A r*fc(iK 



(II) 
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[0 0 7 7] *56eqroS<bHSSS^€.fctf)(=l*, HI 

^tzlfXDA r *fcl*K r :tfX*tttiJf *SS 1 (D^fXttttl 
Wifii:. NH3 (*fcl4N2/H2:tfX) **X$ttm-r 

«ii t * t o 2 s V Y 9 u- h S ^5 XT ■b;^ 

k't=»sa)H^bBI&Sfteta>2fi«ii$Sffl Lf=stEii$ 
[0 0 7 8] *mmK1&^:itt>*limtmis^l^&^tts^ 

tt, mitmiixfmitmi&maitzMzK r ^y^x^ms 
[0 0 7 9] t-r. Ksss mmm) ^ o i jumm 

<0A rA^^,K r ifXI^ttl IJ , iWKffiaS 1 O 1 (*J(D 
E?3$133Pa (ITorr) SfircfiHS-T 

[0 0 8 0] mz. iifi<Diiu«!iais-c*7-viiaj**< 

V ij a >s« 1 0 3 ^mnmrnm. ^ o i micsia l. » 
sfttsm^fls^/zKimsi 0 4(=Ka-r-6. *f>(=Ki4a> 

SS^4 0 0''C(CK^^*o 

[008 1] ;A(=sfrKf^tt3|SEe 1 0 5A^e)7vr;^7 

h7>T:f1 06(:ffl»«*<2. 45GHz 

(OT-f^^PKSl^^PBmJSL. lUET-f^n»*«rK« 

10 7$^ Lxmni&mm i o i wicspAt 

c<DJ:3(zLTl!IJIB«i«S 1 0 1 rtl=4/aLfcJRSSa> 

Kr^^XTi:, iiriH->'ja>«fii 0 3a>aaB*ai-r 

[0 0 8 2] ^IC. liiJE4B«Sl O 1 W©tt*$1 3 3 
Pa (ITorr) SSlCfilt Lfc**, ->Y9-yU 
-h 1 0 2A>b9 7/3t05*EU:(OK r/02;I^**;i. 
$^AL. ffIfEviJ=i>S«1 0 3<D$SI=IS$*<1 . 

[0 0 8 3] JJJIZ, V-f-^D-SrottJg^-^ffjhL, O 

2^:xa>^A*<9±f So (SaSg) 1 

oii*)SKrT?y<— V V 9-:^ U- h 1 0 2 
A^bii'Ehtg 8/2(nK r/NH3;l^:b'X$^AL. 
«iSSF«5C0EA$ 133Pa (ITorr) SSirKS 
Lt=t$. fli;S£SI[;b<2. 5 6GH zODT'f^aS^ 

ttJSL, sdEittssi 0 irticaffia©^7XTS±/a 

UT, BJfii>'j3l/»1bK0)aii(=1 nm^vgavS 
<bl8$lK«-r*, 

[0 0 8 4] Blrll®KJi<0vU3>g<b[8j!i<»fi8 



* ^it: t ^ 5 T? V D < 9 -roai A * f9± L r :f ^ 
X7fi||fi^|l7L. ^^.IZK r/NH3;I&*;^$A r 

^xi=a«LTi»bs<bxa*»7-r*, 

[0 0 8 5] ia±(DS<bs<bHi^fl8(c«txT. nmm 

[0086] c<Dj;a(=Lr»fieufcajiy-hie»ffi 

lon^ti^ffic. fli*i.fct©-cftofc. »<s,*ifcy- 

httlilfil=(d:->'J 3 1 0 3(0a«&l=«t-r«tti?¥ 
tttMbtir, (1 CO) aBfeina>i:®ffl*tt©v'J=i 

7 C L T . il1blB©(ei?iii$fi^^1i ^ S1blS©ieR«« 

[0 0 8 7] *:||«feif^!g-cii. '>'j3>fllllcK4bHS«^ 

f&t^mitm. sibK©2)i«fie£^LfcA<. iwi=)S 

CT^^bK. S<bK©BII?^A*i^x<Sct. *fc»<b 
K/!i<bK/iHbK- S^bK/KlbK/S^bBfEfi:©* 
f> S l^lffif -& C 1 1 BiffiT? S , 
(?B4©S«6igS) y-hlfe«Ki::^5X-7^ffl 
t>^;<5ig©ilg^bK*«ffl Ufcllllfefl59g*KM^S„ 

[0 0 8 8] :^nmrmvm'jmmitmwfis.s&m\t. ^ 

rm&:f}7.t Lxmmt^o 
[0 0 8 9] ^r. K^ss mmm) i o i i^^as 

(=»ftL, •>-\''7-:^'u-n 0 2Axc,i!iiE«iasi 0 

1 «icA r *-x*aiA-r*. *i=iiirE«iJis i o i 

aiA**l«**X«'A r!!)^e,K rifXIcWySit. $&3iS 
rt©E*$ 133Pa (ITorr) SKlCfiSr*. 

[0 0 9 0] Sbi=]Ei5©ii!riasxaT*7-vitajf/)< 
v'j3>as«i ossijEtoasi o i ^^caiAL, *d 

i»««^«x.fcK*4^1 0 4(:efg^i,„ *blc|i#4© 
S)S*4 0 0°cicKS-r*. 

[009 1 ] ;:J!(c. l^wwati o 5 Avt.^ vTVU^-f 
>7.ay h7>y■i-^ 0 6{Z^-S.m^2. 45GHz© 

h7>-T:M 0 6A>bK^«:Sl 0 7$iiLrffllSg1 

0 irticfitST-r^pK^^AU. OTBiaasioirt 
icssa©K r ::f^XT^*fie-r*. c©j;a(cLTK 

r A'X-^SIlfi$*lfc:^^XTICfIfBv'j3>S«1 0 3 

©s®^®-rci:(cj;y. ■t©affiis«i;*^*H!*i- 

[0 0 9 2] .^IC. fflEffiSSl 0 1©E*^ 1 3 3P 
a (1 To r r) Sffilr«t1#L, fllH VY -^-^U- h 

1 0 2A\t,^J>Etfc9 6. 5/3/0. 5©Kr/02/ 
NH3S&*"X^®AL. v'j3>$ffilC3. 5nm© 



(12) 
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±«);:^7Xvliie^j«7L. $b(:K r/02/NH3ii 

[0 0 9 3] )a±fflM<bi8iKfll(;i«t^T. 

[0 0 9 4] ia8(=*-r<fc5i=, y as L 

;l^ttA< 9 7 / 3 / 0 ~ 9 5 / 3 / 2 (Olfiffl-eiiltRM 

IfJor*. »I=K r/02/NH3:tfX©ii&tt*<9 6. 
5/3/0. 5SfiE(n«^(='J— >S3!tA««ta'>L. 

[0 0 9 5] 09(±. 2^^:t-'^nmiimMivmmL 
<D»EBA^^)(nal^^*■ro 09*. v'j:i>. mm. m 

*<s C*xl*SS1bK(75KIIA<^JJ|-<J+?l+T[±<£<. X 

[0 0 9 6] ia9$#Bg-r5i:, lWIB»g<bK*lc*3lt 
^StRtDjftt li, V 'J 3 >/•> <) a VKSIbKSiti t v 
'J 3 :/«^^b^a®l=fcL^rS! < , «S<bK**«Br-li 
&.'Pt^(Ot)<t>A^^. vi(OKg<bK*(=lsyii*tifcS 
*a)Si*->'; □ i'^f»iSig(0it'<Taii|isiT-i?fc-6. 

[0 0 9 7] iai o(j:«stKii$lSl=<):«i^s{blela)>J- 
^7a3ilfl>BM«]«»tt^#tt^*■r. fc/=LHi 0*. ttm 
fl)fc*>i=-7-f ^; □a:?^X7i=j:«HibKi»jaa)ii(=K 

r ^7XT-.<D»B^tt3l^^T♦5^i:A^ofcl^-lBl^<DlHb 
Bi©'j— i>a3it<*i4t. sftMfbiciy»ja**i.fciiftis 

[ 0 0 9 8 ] H 1 0 S*B6-r SIC. K r X^BgStlc 
J: y L T P, K r / O 2/ N H 3*'X $ 

3IALTK^<b^ffofc*||)!gfefg(-<fc«KS<bKt? 
li. tt*a)#;i-c?)^fie$*ifc^<bKJ:y, l^-S#-c?it 

'J P> +LT C t A^♦536^^ , 
[0 0 9 9] 5fc(:SlB^Lf:ia6 4=l=(i, C<D<fe3 

[0 10 0] ia6^BU:#^-r*l:, *liJE©l»SSI=J: 

y K rP.i4^ftofca-e®is*<ifcil^ibisi±. i^«J5f 
xa-e»)a * ^ifcuibK t isi«/j: ij -^j asftittt^ 

3Sia)ffiA<1 X 1 0-2A/cm2(^ia^^cL^::tA<*^A^ 

[0 10 1] *siffi»sii=J:4iiS<blSr-ii. ^-oflt. 



ttM^ttt. 5t(0Sffiig®i<0S(bHlJl±(=ft*T,fc=tO 
b*fr. vU3>(n (100) S(D.?f^i:f>r, ifa)®:^ 

[0 10 2] ±aLfcJ:3lc. Sffi»4Sj*«*l»*L-C 
A»6K r/02/NH3BaSa:^7X7(=*y v"Ja>M 
S<bxa$fT7Ci:1?. 400* CtL^3«a(=fcLXT 

* r/KHtD •> y => >Mfi(bK*»fie-<- « c t # * . 

[0 103] :«:Slffia)»ISl=fea^TC(0J:5I^<f»tLl^ 

i=»siiuT<Dfi*A<*«*tis c tea ux t 

<ot#x.c>*i*, *S?))tff^SroHS<bBlT?l*K rO)#:& 

aitsiSfen^JS 1 a>K<bKi-it'<*«i 1/10 )iiTT?fc y . 

K r(»ft*3ytrg**<^<^*^t*T.rL^S. -T'ibTfe* 
*«i(»fe!g-t?li. ^g(bK*(»ilS(bK*a)7Km*<'>'Ei: 
L^fcft. vy 3 >esibK'*'i-J3i^rpi^ia&©»)&A< 
H'>L. *fcS«A<^«*;h.S^i:l=J:y. |g«-V>s i 
/S i 02ff®-t?a)7. l>UXA<jfifa^?*l, -ftDJSSKtf 
«l5-V>S®*fiC0ffiffiA<fiaL. J;oT|trfB^g1bK(7> 

SiltEKSIbK+ro^lSaiJt?!)^, SSffiSftlUcisl^r 1 
0l2cm-2wT, M*L<(i1 0l1cm-2aSWT(=« 
L -C U^ C t , J: If 1= •> y 3 > & i> L^^*»3R(» 

SI[8imTStt<0Sm$t't;^ ^ ft<. ■> y 3 >ilS1bRa> 

[0 10 4] tjits, :«:SSffii{$«§-cid:. F7rS0>Kff<O'>y 
□ >ttS<biK*<»f« *ih,fcR)ST?-7'f ^ p ii/K'j-om 

H3;S&*-X$A r *"XICS« UTKMIbXSSISitr 

3 3 Pa (1 To r r) gglC«l$Ufc**. BdSSv^ 
1 0 2A^f,«EJ±9 8/2©K r/NHS 

;I^*'X^3AL. vy^vS^ib^OTSSlc^tio. 7 
n mfl) V y n >ii(bf8$JBfiE Lr A^ bSS1bXS**57 
Urt^t^ C«):5a(=J:*il«->ya:^«SftHtf)SB 
<c -> <J 3 >^^biaA<i^f£$sh,. J: y iaRS$^.j:|&«IKA< 

-r t o->y a >aii(=Bf«H«i:i/ y a 

[0105] 011 (a) liv^a-hU^^T'TVU 
[0 106] 011 (a) $#gg-r'5l=, ia5i(7)v-VP 



(13) 



l#B82002-26 1 09 1 



- hL/VT7-< vu-va:/iivU3>S«i ooaS 

a I- :f ^ X V X 5^ J: y T -f V U- V 3 > K u > 
'J'iBfS.L. B$fi2$*Lfc hUl/g^^ C VDJS(cJ:iJJKfi8 

miev'ja^KlbHl 0 0 2SfiiJx(f CMPjJI'Efifl-.fc 

[0 1 0 7] *||J6<»»S|-CIJ. CMP;i(z<fc*84Ev 
'J 3 i/KlbK 1 o 0 2 ©WHxH©a. •> a 
8 0 0-9 0 0" Ci»Mft14<nSiBftl=li-rci:(=J:y 

<biijl*7->i8*dt*»«*-ei--/f^>yL. 7KfR»tt^ 

SL. ^(OaiK r/02**:^*SIAUTv'j3V«1bK 
[0 10 8] :f:SSlllEa>ffi^6l=J:tvl£. B 1 1 (c) 1=^ 

';a>S<bR©SlII©«'>A<4i:'i)Ci:(i){fL>„ c<OK 

a- h L/>f^7-f V U— >3 >W5^i&#«)/:±»:CD V 
'Ja>S<bK©QBD (Ch a r g o to Brea 
k d o w n ) ^tt(±. l^tt(Cfi»T7, aA««« 1 02 

c/cm2T?t';— ?a3!i±s/><ia*-f. x/w;^fl>« 

CO 1 0 9] l|(Iffii/U3>K<bKStt*<»i!ftSI<bjil~* 
oTJKJSLf:«1^(c(*. 011 (b) l=5^-r«fc-5lc, V 
Y a- h b i'?r -f V a V(»T-/<ftA<:^t# 

(»»|g1b3!)<»L<)S«ft^ *«Wfl>^5X-7ltftl=<k<i 

lt*CfCiRT»««iSa>iii«$«'>-C*. 
fl)$&)Jf««aiSlS)±A<Rr(lli*«o tt*©*«Hb)^d:f 
a)ft(fi-c?(i, 011 (b) c^Ltc hu>f^ftfiPT?<r)iSft 
K<b^<nM^<bl::fiB-r*M*<)l-<fc y , ^T5}-SI«(ri^ 
7 0Sg)Sa)T-A^IA«fflL^b;Kr^,^fcA<, :$:«B^lc<t 

9oaa)fta$ffi5^i:A<prti-c?fcs, 

[0 1 1 0] m 2(i, C/'J^vSffi^Jsig ojSlzx-:/ 
KO^mictt-Dra nm(nB^irp/SLfcv'ja>K<b 
[0 111101 2^#Bg-r5(c. i*<»S±(ctiS-'EE 

KB ©S/ 'J 3 >tt<bK4<}|^RK-e# r l>4 c t A<i»B-p t 

•So 

to 1 1 2] ::(»J:3i=LT»^**ifc»<bE-e(*ij- 
^?S3!t-V>ii}E^fi:©S«M»ftlift»-Cj5y. (toT* 



ffi* Lfc*li69Sffl« 6 <»*«6«)S$88(=<fc * 7 7 V 

(j:|l«|(0fllJi«tiS$«-4-'&EPROM, EEPROM9 

[0 113] iai3(i. «9eiE(0i{»lll=J:«77'y>>iL 
> ^ 'j 9ll?(0«tKBraiWiBBI$$1-. 
[0 114] Oai 3*#|lBr'6l=. roiB7^ y->ij«^ 

y3i^i*->'j3>Sfii 20 i±(=jjfiK**irfey, tr 
Ev'J 12 0 1 ±(=JKrt*nfc h>:^;^S^bK 

1 20 2t. «[E^i':^>^«^bH1 20 2±(ciBfi2^F4L 

>y-hS«i 2 0 3<t. iriiE*iBS.->y3>'y-Ka 

ffil 2 0 3±(r«B;;»m$fiE^;Kfc->y=l>S<bKl 204 

is^u•>^JTi'^mitm^ 20 St. miiy>j=i>^itm 
1 2 0 5±ic}igfig$ti=i>ha-;uy-hais^«ia-r 
*iB2(7)^igs->'j3>y-haif 1 2 0 6<tA^b«js 

=i>$^7 h/t^-^^. EIS/<5i-»5Jif©ia*(i«BS 
U■CtE«LrL^•5, MB-> y =1 >K<b{i 1 2 0 2l±Sl 
(»S)i)KSST?KW Lfc vy a >«<bRJKfi2*ai(= J: y . 
•> y 3 >M1bK 1 2 0 4 «J:i;S1blB 1 2 0 5© 

aji«it(±. si)SfeiKSi3-t?siWLfc>>y3vs<bii<DiK 

[0 1 1 51 lai 4~iai 7l4*S)S6»J|a>75^y>i 

[0 1161 Bl 4*#8g-r«(C. ->y=iVjS«1 3 0 
1 ±{Zlt-J^ -JV K»<kgS 1 3 0 2 C J: y 77 i/a > 

Effl h5>vX^«Jac*<ilfiS^HTfcy, iltE^lSA 
~c<D^'5izfcL>rtitEvy p:^S«3 0 i ©aairv 
y3>s^biii 303A<^^fiE*^^rL^*. mtiy-f-fv 

K®<bKl 3 0 2 (*S#?K<b;i (LOCOS;£) -^^vA' 
□ - h 7>f V U— >a >;ftf t-r?JKfig-r;|x(i.i: 
L\ 

lo 1 17] ^^liiBSIIcfcUNrit. a®j!|Sg*I^K! 
4. SHblSat;^<blHKi«(Dfctf)(cK r*:f^X7Eiie 

urftffl^s. mm. ^itmm^&sum 1 1 

[0 1 18] ■^^z^^ 5(DxS(-fetNT, >=Ey-b;i/« 
«A/)^e,|iIEvya>e<bKl 3 0 3$|»SL. 

»a*i=j:y->y3>as$*i^»«st«. *b(=5fea) 

SSfiCOJBIgl t^«|=LT, h>l^;us^blgi 3 0 4^ 
[0 119] ■T'St)^. 5E05II»^1 tl^^lc. I5IB 



(14) 
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KSESS mmm) i o irtSHS(=»«L. stiHsaa 

Si 0 1+ICVV7-:^U-H 0 2**f,A r:tfX$» 

JJllciKllEA TiiTs^Kr ii:K[z\j\Ut7L. SaaM 
1 o 1 +fl)E:^* 1 T o r ra«l:»S^«. 
[ O 1 2 0 ] Sfeic, fiffi V ij n >K1tBt 1 3 0 3 ^ »4 

30 1$. la 1<Dv'Ja:/a«1 0 3 <!: LrflffiftiaM 

1 o ii*iic»AL. *a»«IWS«^fcK«Si 0 4ICK 

a-r«= * bi-K^4«)aa*4ooic(ci9!g-ra. 
[0121] * biriijEi?tt»ae 1 0 5*^c,5-:>r;u 

T-<>;^O.y K7>7-i-1 0 6l=fflaa*<2. 45GH 

7y7;u^-rvxn.y KT^T^I 0 6Axe,l5KR«»: 
ffi 1 0 7 $3 LTIirfBffiaS 1 O 1 |X]l=9A-r idib 
•>'j=i>»fii 3 0 ia>affi*. wa)j:3i=LriiiiH«i 
asi 0 1 *(=»ja**iS3a«aK r :f^X7i=BiBr 

SCtlcjjy. SlESKi 30 1©->'Jii>aiiANP,» 
[0 12 2] .^ClSKvV^-ZfU-KI 02ft> 

bKr^;^, 02**xsaiALriWi3iiaA(=iPrRh> 
J^/^l68R^:^c•^.v'J3>s^bK1 3 0 4$, 3. sn 

mO)II$(Zil^)ieL, «L>TSia)*l|Sav'J=l»i1 3 
0 5$. lRfS'>'Jal/S<bRl 3 0 4$«5<t3(cli8l 

f 

[0 12 3] jRic, iSSEfflai/eaEfflh^vvx^' 

IKfiK««B. C(cteL>Tl!frEIBi<n#i|gSv'J=i>lil 
3 0 5/<4»-^>'5^(c^yBS5^L, >^|J-b;L-«JiAa> 
h>^';uK<kEl 3 0 4±(ra3.i^, Si<0#ea->'j3 

V/^'J-^I 3 0 5$S-ro 

[0 124] ccox-v^v-yft, j5t;f$tTl.\ IHSav 
ij=i>/<^i->i 3 0 5a>«ffi(47kS««**t*. 

[0 12 5] *|r|ai 6<DXSI=teL^T, 5fea>?B3©* 
Ifii^S^l^^ltCLT, TePHftm 306A&t/i±ffiS 
\tm^ 30 6Ba>ONttifi$«-ri>|ef»«1 3 0 6$. 
irK^JSSv'Ju 1 3 0 5(0affi$ffl-3J:5 

[0 12 6] Z(J>Otimt. *<DJ:5l-Lr)l^fiR-r-5. 

[0 12 7] Ksss («ias) 1 0 1 f^$a^i=^m 

L. •>-\''7-:fU-H 0 2A^C,«A*^rU>fcA r*' 

x$K r:t3XirWgxr«AL. «iagl*)<Dtt:ft$ 1 3 

3 P a ( 1 T o r r ) SSl^SS-f MB** 

*is**ifc**gav'ja>/<^i->i 3 0 5$%-r'6-> 

'J =1 >Sfi 13 0 1 SfJffiJBaS 1 0 1 rtlcSAL. AD 
«ftfi{«t$j^-3H*4^1 0 4ICISS1-*. *&lcK«<DS 

a$4oo°cic»s-r*. 

[0 12 8] i^ttSStl 0 5A^6H!S»A<2. 

4 5GHz<0-7'f^Pat$ffIffi^v7;U7-fi'Xa'i/ h 

7>t:M 0 6lc1»Pa1Sf*i6L. aJET-r^/aaS* 
Mffi^vT^^-f >;<o.v hr>-f:>-i o 6)!^^c,|^JffiR 

Sfffil 0 7$^LT«JE«iaSl 0 IrtlcSAL. S 



vij3>/<^->i 3 0 5©affi(iK r^fxicaas 

[0129] J)?(C#ire«ttaS 1 0 1 P«3(0E:* $ 1 3 3 P 
a (1 To r r) SlSJCttftUfc**. ffJffivA-^-Zf 

u- n 0 2A^f,l!^^ffi^&aS1 o i i>ji=k r/02;i# 

:tfX$5|AL. **SS->'j3>affi(=3 nm®">'ja> 

[0 13 0] *l=. 7^:7Da<D«|i$-»eihLfc 

«S) 1 0 1rt$»«LTA^C>. v^-J-l^lz-HO 

Si 0 1rt<DE*$1 3. 3Pa (lOOmTorr) 
aaiCttSL. mxSZ. 4 5GHz«>7-<^a»$inE 
AiaSl O 1 rtl=|iIE7vr;U7-f >XP^; h7>f-^- 

1 0 6i!(>t.«jsL,. «aasrti=HffiiS©^7XT$±fij 

LT. i'lJa V»<bKa®|-6 nm(0v';3 VS<bK$ 
[0 13 11 -C0.fc5l-LTONK$9 nmJBfifcLfci: 

[0 13 2] C<0J:7l:LTl)tIiaONK$iiJfi8Lfca. 

01 7a)xg(rfcaNTSSEffl&u:<S«Effl h^Vi?;^ 
$«Jg{B. Cl:A^blfe»K1 3 0 6$/<$-^vyici 
y»*L, ':felcB«Efflai;««Effl K7>v;^.^'«i|E 
B. C±lcBlf6BEti)fflifflro-f;f>aA$tT3c ^'bir 
Ma««B. C±l=ie)ie**ifc«<bK 1 3 0 3 $11*4 
L, «lK««B(C(i>f- h»^bK 1 3 0 7 $ 5 n m©ll 

sic^ffiL. -ttoa. inE««ci=y-nt<bisi 3 0 

8$3 nm©»*|riR)a-r-5. 
[0 13 31 7<-;uKiHbRi 3 0 2$a^ 

■r «±<*«|jt±i=s 2 a>*jgai/ IJ 3 v« 1 3 o 9 at; 

•>';t>--f Kill 3 1 0$W*l=»fi6L, *C)lci!5ESfI2 

©*«Si''j3>jBi 3 0 9at;->'ji*--f Km 3 1 o 

$/<^t-- >y Lrff>ESS«ttffl h7>i?;^*««Bfc 
J;l^«aEffl K7Vv>X5>^JgEC|cy-hS1i1 3 1 1 
Bfc'J:t;i 3 1 1 Ct:'f:M.^ixUf$.-ti>. *f.(=mH> 
^>J-b;U««AlcStJi6ury-hS«Bl 3 1 1A$)^)i£ 

[0 1 3 4] 01 7roiS(33^, aijpW'S^^ftlglC 

<oi&fi!l^*-f$fforts^$^ja$i+*, 

[O 1 3 51 *3EW-l?li. C*if,©|gSRi 3 0 6A, 
1 306BI*. *(DlRIS$a*<D|HblHf>S<blB©«i»i 

«-(=a'j>*-ti-Ttfi»ftsifiw^tt$«i#ta, i-«jt3 

c*i?>©->g=i>»{bHl SoeAaofS/'Jai/S 
^be 1 3 0 6 BI»»|g|{bLTta«F/£StllHl^1t$« 
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mtR 1 3 0 6 AAi;>><; =1 :ySitm i a o 6 Biiiss 
[0 13 6] *jeW07 5-yvi>^'J3R^I±. «acD 

[0 13 7] *«5a(c,fc*:7 5-vv;L>^ >J*?-(ifJIE 
letiS 1 3 0 6 A , 13 0 6 B A<«*tfcffiStS:Sf 6 C 

1 1=«(5 u r 'J -■ ttii{i*<'jN* < . *fc KSi^m 

[ 0 1 3 8 ] /j;^. Hmm 1 3 0 6 (0IBI1iAli±tBO N 
mBLtzONomm, S^bS. ^ibS. S^bS. ^{bSI 

^a;:RajiLfcNONOfflii^fi-c?j!.or^,*LXo hue 

tftmm 1 3 0 6 t LTl>-f*X(DWjgf S^S^AMi, ffliaiHl 

KffilbKiOTS^IUfftfflplffittJSfS^if Lr. 
-< a iSiliBBffiJt ^5 Xtic J; S l-M<bKa>» 

4)*L>(iA r (S/i(±Kr) /NH3 (*fc(*N2/ 

H2) v-f>>DKi!iaaffia:^5x-7i=,»:4y-hS<b 

•vVi/iU-^r (#H»«SOI) ';7X/^±(»i^iali* 
<DKI5*<«l,^^±22<bilff 3 so I «iil=j3l> 

[0 1 39] 01 8(i. sias«soiiiiEs^r*M 

OS h^vvX'Sioifsia^s^-r. 

[0 1 4 0] 01 8$#^-r^l-. 17 0 11*. n^-S 
fe*l-^l*p+S(0«»fiti<iS«:®. 1 7 0 21*. NiS 
i !5ff(0viJ-y--f Kl. 1 7 031*. T a N. T i N<f 

aomn^^imm. 1 7 04(*cuif<D^ii@. 17 

0 5(±TaN. T i N4-<f(D^Stt^<b!|«SS, 17 06 
(* n +ii & 4 1 x(* p +S!a)ffi»R#^«:® . 1 7 0 7 (*. 
A I N. Si 3N49<DS(bKl«g»!S. 1 7 0 8(*S i 0 
2K. 1 7 0 9 It. Si 02g. BPS GH. t L < li-t 



♦lb$ffl^d*5i*fcli»K«. 1 7 1 0(*n+$!KU-1' 
>««. 17 111*. n+$!V-;^ffl«. 1 7 1 2(±p + 
m^^O^^ma. 17131*. p*S!V-Xffl«. 17 
14. 1 7 1 5(*< 1 1 1 >:^(3]|CElfi]Lfc->'J=lVi»i 

1 7 1 6it*«?flcDSI)»)&lS 1 y K 

r :^^X7'RgWC«ffitSSSII*iS*<HE***lfcaK r/O 

2K. 17 1 7fc<H;i 7 181*. -ttl^^^lTa. T 
i. TaN/Ta. T i N/T i «-CiKfi8**1,S n MO 
S l-5>vX'>fcJ:t;pMOS h^^tJ;^*©^!'— h« 
tf. 1 7 1 9l*nMOS h^>i;X$0)V— AWfli, 1 
7 20(inMOS h^^vX^StXp MOS h^ViiX 

*a>Ki>-f>««-cfc«. 1 7 2 1 ttpivios h7>-:? 

X*<DV-;^««T?ft*. 1 7 2 2l*fifiSSSffi7ft 

[0 14 11 C(0J:3<fTa N^T i NT7»BI$*lfc. 
CuBSSfeSfiri*. Cu©tta*»*jt«f=«)l=. 

iftffi^Siti*. iKi7oo* cl^^T^?^^l+tl(^4•&^fL^o 

n+S!*«tM*p+S!<OV-X&*L>{*KL'-f >««(*. 
As*. A8F2*fe-5tM*BF2*fl>-1':j->jtX». 5 5 
0* C<D*ftiIlST?li^fitf 

[0 14 2] 01 ao^^u 7.mi&^mri>Mf-mt^ms 

(:J3L>T. y-hilfeSIS(cif*e<bBI$fflLNf:«^t. K 

3-yi.K^14a)ht«*ff9t. hilfeSKSiSftKlbic 
* y ffJfie Lf=«&(c(*-9-:fX U -> 3 -yi. Kettle l*+ 

>/7^y—:7A<as *»Mi=.fcy'y-Mfi« 

K ^i&fi£ Lfcii&l=l*-9-:?;^ U V 3 -;u K*Sitl*a«) 

[01431 *fc. /t^■S!«^»»«jt^t*t^s^:. 

>1J-*^»««litOfllS«l«=l*i/'J a i/3PiSSSi:li»J(D 

vinbi=j:yy-h««H*»ar-5ct-c. 

5»HlfllSffi<0«{bt¥a«^l^«l=lll£i^-(cfT3 

[0 14 4] IB2(»^lte)K®(D^|lIl|-J;y, A r 

/ N H 3 ^ ffl IN T IgfiS L- •> y 3 >M<bK ^ y- h J^g 

<iS14^}#ofc*liS«so I mffilHlS88S^fffi£-r6 

[0 14 5] *IISglK^|cfcLxrt. vy:3>§<bK<D 
ll$^3nm (vyaVKIbKliSll^ftgl. 5n 
m) tLrt,a»^caaW^tt$»«CtA«-e#, 3n 
m<Dvy3>K<bK^ffifflLfct#J:yt h7>vX$ 
fflEillfil*^ $«l 2 |&±lf S Z i: A<T? 

(»8(OSIM5jl^SI) 01 9(±. 5SSS*iR^Al!>««xu 
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8 (09ei6|{»a8(= J: «Sif SBa>-0i|t^^«[S 

[ 0 1 4 6 ] E 1 9 $*^-r SIC. a^gss («aas) 

1 8 0 7rt$«ttttSSlCL. JJjICBiJIEffiSM 1 8 0 7rt 
(=Rl+b4lfc->+r7 — -^l^— K 1 8 0 1 AMt>K r/02 

;1^*fx«'g|AL. *b(-mB«assi 8 0 7^»g^:^s? 
,1t;H>:?1 8 0 2lcJ:oT»»-r€)CtlcJ;y. mfit& 
mm 1 8 0 7 rt<»E** 133Pa (ITorr) (CR 
*C.I=tf7Xit«1 803$. ttiMIM^f^o 
SWd1 8 0 4(=S#. A'7;(ll«[(0Slt$3O0* c 

[0147] mRi&mm i s o 7 

1 8 0 5A<Ki+?,*i.r*5y. *(=iWfB#»a>*»aiaff 

1 8 0 5fl)ft/r(DX«J^; hfflA^e.. 1 8 0 6$ 

mLxmKf&mm[*i^ 8 0 7rti=T>f^yo«$3PAL. 
KTEjaas 1 8 0 7 P«}icSffis«>:^7XT$^)«+«. 

iBIffijfflaSi 8 0 7+fcKitc,tifcv-\''7-::^ 

u-hi 8 0 1(*3^«e*^^«tl^$+lf=•7'f^7P«$, 

[0 14 8] 02 01*. ai 9<D8S$ffifflLr*ftM 

a)^SS->U3>»ISh5>vX5i (TFT) $»fi6L 

[0 14 9] viJa^K^bK^f^fiELffifflUfc^? 

[0 1 5 0] S2 0$#fi8-r.6(-. 190 11*^5X31 
tt, 1 9 O 2 lis i 3N4BI. 1 9 0 3 I* ( 1 1 1 ) 
±l-ElSlLfc^lSa->'j3>nMOS(»^-V*;U)i. 1 
905. 1 9 06l*-f*l-p*l#JSSi/'J=I>ronMOS 
0>V-X««. KU>f 1 9 041* (1 1 1) iB 

l=±l=EiSi Lfz »tgs •>'j3>pMOS©^A' :^;uJB. 

1 907. 1 90 8l*-5-*lie*l^|SS->'Ja>pMOS 
<OV-X««. KW>«l§ET?ifeSo 1910l±^ja® 
•>'j3>nMOS©y-hHi, 1 9 1 1l*^iBSv'; 

3>pMosa)y-haa. i 9 1 2i*s i 02, bs 

G. BPSG5f(7)^8iK, 1913. 19 14I**SS 
i/'J=i>nMOSC0V-X^«| (|^^IC#^Sv«j3> 
p-MOS(7) KU-Y . 1 9 1 5(±*igS->"Ja 
>p-MOS(r)V— XlffiT?&€>o 
[0 15 1] *6liS±IU&fi£$ih.S#Sav'J=i>l±Jft 
^Kl=**LTl|iI*(6]lC (111) ffi*<a$|n] < t 

•§>. ^HS&I^SlT-i*. 1 9091*01 9<O^g$0|JlL 
THJfiJ^gl i:ll«®#liT?^^)aLfcli$0. 2/im© 
*«W«Ov'J=l>»lblSS-t?i!)y. ( 1 1 1 ) il$ISJL^ 



fc*ISav'j3>±l=4 0 0' CT?JI* 3 nm-e»fieL 

[0 15 2] *58J8fl$!Blc^*tl*. h5>vX^|Blro* 
^5J»fa«©tliL^ftWlrfcLxTt»<blSl±«<<fC>r. 

X vWt tl=lig-)SHII0v'J 3 >SjkKA< 
*«av'Ja>±(cIKfi8*4tS(»A<Stffi**i.fc. V- 

X. Ku-f >«jgi$)Bfi8-r*fc«)(rn':rvaAi4'i''-h 

li4blS$ii*ri=ftL\ 4 0 0* C-e«»MStt<bLT 
IgfiRLfc. w(Dtt». ±ia$4 0 0* CBlTODiglS-C 
SffT?*. :tf5XS«±|=h7>vX*$»fa-etfco 
C©h5>5>X*a)»«iai*, «?^-e«S|3 0 0cm2/ 
V s e c lsl±. jEfl,t»ft 15 0c m2/v sec ia±, 

v-x. Ku-f>Haatfy-njtti*i 2vw±ft-3 
fc. ^■^:^ynn. 5-2. onmsaro h^^vx-si 

■ei*. 1 OOMHz$ajL««jS||H^A<Wtet<f-Dfc„ 

•>y 3>inbiH©'j-^7»it, #eftvij □ >ymm 
fl)i?ffi*tit$tt a» r * ^ fc . 
[0 15 31 *sgjfeiK!sa) h^ve^x^ $«ffl-r^,ct 

[0 15 4] *ll)iIKSgl**«B^(7)y- hSHbK*fcl* 

-y- hSfbK $*iga V 'J □ >i=aft L fcsiiiKJiT * 

i>A<. ;"»a«*m^*lcfi|ffl^*iS7^;u:?rX->"jn 
>»Kh5>vX-Si (TFT) , ^lcx^»:y-$)K>3IK 
h^r^vx^i (TFT) 0)^^- KK1bS^f:l*y- hS 

(ie9<o*)*if^«s) *ic, *iis$*-r-5so ijs^. 

^|gav'Ja>S^. Ttyi.^TXi/'Ja^^^^aJl 
Lf=3 2);5c«JiLS I (Ollliil$IS$HM-4-«. 
[0 15 5] 02 1l*:«:|liq(D3^7cLS I (OBriSttig 

[0 1 5 6] 02 1 iCiSL^T. 200 1l*»1(DSO I 

at/Eiaii, 2oo2i*?B2©so latfEiSH. 20 
o3i*wi<o^aa->'ja>5g?-at/E«ii. 2004 

l*«2(»#|ga'>'Ja>3S^&t;ESB. 200 51*7 

[0 15 7] miEKiroso isi;ffitg®2oo 1. 
<fcl/ffireSg2fl)SO I Sl/E^la 00 2ir(4, HSfefe 
S7fiJigflLfcso I h5:/•:;x^'^fflL^r7=v^;^;1l 
s«aaw. iS;agiSisr:>-P5f8B. v>^7D:^xDRA 
M«p. assiJ. -f ^^i-z^x-xiHiisfflifefA^f^fig^ti 

[0 15 8] |iJIH?gl©*iBav'Ja>3l^St/EJ!a)B 
2 00 3|r|*, 5t(OllS6JBIS 6 . 8 7?lttWLfc$SS-> 

'J □ > h 7 > i^x $ . 7 7 i/a > ^ 'J & t*$ffl L^r at 
5iix':;^7i/3i!tffli. «ifli:^p-y^;iBiye-^95. Kism 

[0 1 5 91 -*«rja?B2<o^eav-j=i:^^^au:E 
taa 2 0 0 4 irttMjBiiffifes 8 -eiftis L ^ lea -> u 
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^&ifmistvtmmi-Rifs.tSin zoo sizit^-b:,-^. 

So 

[0 16 0] BfIIS7^7U7T;^^3H**^Si;ttl«l«#4 
*^^St;K«)i2 0 0 5(*j(z|ftltf,*ifc3fc-b>-9-. S-b 

©*iaS V ij a >*^&i;E«/i 2 0 0 4 (c»l+f>*ifc 

a>»tSfi-> 'J 3 ymi-&xfB.»m 2003 6si>id:iii»E 
% 2 0>»efii •> g =1 t/jfi'f&i/aMiii 2004 i=K(t & 

* c.iciKriBSB 1 (»s o I at;sfiji 2001 

ftStMj:i|i)tB%2(0SO I &u:£ISJi20 0 2l=Kltb 
K««S5aT:^P'y«. •»^7Q:^XDRAM■e«la* 

[0 16 1] miBiBi fflineav'javm^ai; 

SISS 2 0 0 3 (cKi-t bh,fcMli:f D -v >7feT 'J e-^" «P 
[0 16 2] ;i5 Lfc3J>:5cLS 1 A<#fiEpI(j|l=)5fofc 
[01 6 3] 

[«9fl<DJaS:] *«^lc<i:tLlf. V 'J =1 >aS(DiFai4 

■c?, 4oo»casjuT<oftis-(?ts^(csiij|jai*i(i* 

•> 'J 3 >KS<bH$i|i5 5 o otsiSiuTrofijS-eft 
ttsi'jfaia h ^ viJx ^ *siiis8*ii^T?#«) <fc 5 1=/* 

[0 16 4] :$;^B^(c<J:Hli, v^P-hU>5^ 
'J=i>^<bii, •>'j3>^^<bK*i^fig-r.SctA<pifi| 

tnjy. ^^»ins$a< LfcSffistf^^ifeaib. 4 
»M«iit*Jtos^a^jm^-ais<bA<wiit/*ofco 
[0 16 5] Sbic. nfeHRSffiffl-r* 

[0 1 6 61 *IBIWI=J:;Mf. ie»IS±|=igjS 

**t«±i:LT (111) ®irffilal-rS*eS->'j3> 



ictsaH»;f>'ja>y-hK<bBt. vg=i>y-i-a 

<bK*»ffl-rsci:/)<plffii<fy. BIB»li***tS 

(ri±h^>vx$i. ate*^$a»a»ufc3-*7c«a 

lsl«8*TSSSri.^tA<T?^SJ:5lr<£y. 
[iai] ^vT^l'^-OXP y K7>x:*-*fflt^fc:?7 

i>y=i K r :^7Xv«attStt$a5-f«ttia 

-efts. 

[BIS] *>y3>K4blSISa>«&9StfXEA{&#tt$^ 
[194] *>'Ja:/M1bia4>«>K rffiK(0S$:;^iqi^4|i$ 
[las] s/yavinbRroBSftSEittt^sr^ttiaT? 
[ia 6 ] •> y 3 >»4bKfc y a vKS^bKro y - 

«3S1#tt t I8»(DM« £*-r HT? ft S . 
[0 7] v^y =1 i/S{tE»©«iaSl>q**XE*fli#14* 

stt-i^i4iaT?fts. 

[08] vy 3>KS<blS>ej«^OIS^:KiiS<!:)i^tt 

*3^roiE jtas s*^*#l4ia -c ft s o 
[09] vy 3viia<bK<D5c*»*$*-r^ttia-cfe 

So 

[010] i'ya^iis^bKroaaEBE^itsa^-r^tt 

0-CfeS. 

[01 1] v-SrP-hU'i/^'T-fVU-vaXD. flt^g 

a<)»r@0-efeS<, 

[01 2] iadb(OfcS">ya>«ai(cJi^fi6Lfc3l»Mh 
7 > vx (OVriSliif 0-eftS. 
[0131 75-y>iL^«^y*^(z>iifii«iSa)«BS0T? 

ftSo 

[01 4] *JBW«)77-v>iy^y3R?-<oj&«^^* 

aiigi>tll=tiiW^SffiKfrSiliit0-?ftS. 

[015] *«w©:75-vvi>^ yi^^rofl^fiS:^;*^ 
KPSB<)(cK«fl-r S«l!l8»r®18ii0 1? ft S o 

[01 6] y^TinjKfa:^;*^ 
aPSMI-KM-r SWBSIBf B«ji0 T? ft S 0 

[01 7] *«?S(D75-yviy^ yil^OJJKfit*^* 
apgW (:: SiW -r S«iil!S»rBtiii0 T? ft S o 

[01 8] &llS«SO l±l-'f^S$*ifcMOS h7> 
^i(OBrii«Ji(O«mS0-l? ft s . 

[01 9] #^xS«^:^7Xf^':/^7S«?ji:iciSCE$ 
*lS^5XV»a(O«S0T7ftS 

[02 0] ifi»Ktt<D^isai'ya>h7:/e>x4iffl»r 

[021] 3^jcLS I(O|frii4iig(Offi^0-CftSo 
[^^(OSliili] 
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1 o 1 t&mm 

102 i^^'y—yiy—y- 

103 v'j3>'t7x-/\ 

1 0 4 lii*>«fl|*J#oK«§ 

1 0 5 f^M9S? 

106 5vTJU5-f VXQ-:; hT^-r-^- 

107 7-f^Qai»AS 

10 0 1 y- hl&liS 

1 00 2 v'ja>»<bi8 

1 00 3 •>Ua>«fi 

1 00 4 ttJiEOvYQ— hU>^T-f Vl^— V3>0> 

1 00 5 *IBW<D'>-^rQ-hU>?^r-rVU— >a> 

120 1 e/'j^vatfi 

1 202 h>:^;uMibH 

1 2 0 3 ^ISfli V ij =1 hSffi 

1 204 v'j3>S<bBt 

1 20 5 v'JuvM^bK 

1 20 6 «2#igSi/'j3>>;'-hS« 

130 1 ->>J3>S« 

1 30 2 7<-;uKS1bB! 

1 3 0 3 -> ij =1 >^<tBI 

1 3 0 4 -> ij n >K1kK 

1 305 ^^Bg,v'Ja>affi 

13 0 6 ON^ 

1 3 0 7 V ij 3 >KikK 

1 3 08 v'Ja^KlbK 

1 3 09 *ISS->'Ja>aS 

13 10 V ij tJ-'f K«tt 

1 3 1 1 A 'j-byu 

1 3 1 1 B KSEffl h7 

131 1C ««Efflh7>vXai«ffi 

170 1 n*fi. p*mittii^^m» 
1 7 02 i/ij-y^-KH 

1 7 0 3 9B1$M4b«9li 

17 0 4 ^mm 

1 7 0 5 j»attS1b«9JB 

1 7 0 6 n+S. p+S!fi»tti»iS|tt:JB 

1 7 0 7 S<b«5t6*IIS 

1 7 0 8 Si Ozm 

1 7 09 S i O28S, BPSGtU<li-t-*lb*ja*^ 



17 10 n*sn:iyi>mm 

17 11 n*$!V-7.faJ« 

1712 p*SiKU-<>ffl« 

17 13 p*S!V-X«a« 

17 14. 1315 (1 1 1) iBI=SlSltfc->'Ja> 

17 16 Si O2H 

1717. 1318 nMOSy-|-a«4-f)tfl=. p 

1719 nMOSV— XB« 

1 720 nMOSai/pMOSroKU-fVatf 

172 1 MOS<»V-X«« 

1 7 2 2 S«SiE«« 

180 1 i/V^-r^U-h 

1 80 2 ♦•:?«,-K>^ 

1 803 ■H^T.^ISl 

1 8 0 4 ttiji«m$)«Ott»^ 

1 8 0 5 

1 806 7'f^7aafiS|AS 
1 8 0 7 

190 1 ^-^XSK 

1 9 0 2 Si 02li 

1 9 03 *|gi.->'>ll3>nMOS<D9^-V';t';UJi 

1 9 04 Ul^av'J 3 >p MOSro^^-V^'^US 

1 905 ^|ga->i;3>nMosrov-x«« 

1 906 *ea->'j3>nMOS<»Kl>-f>«« 

1 907 *eii->Ua>pMOS<DV-;^«« 

1 90 8 *ea->';3i/pvios<Dy-x«« 

1 909 Si 02lSii 

1910 *tSa'>'j3>nMOS<0y— hB« 

1911 *isa->'j3>pMos(oy-ha« 

19 12 S i 02. BPSG. BPSGl|?(0|g«|iS 

1913 *ea'>'j3>nMos<Dv— xaa 

1914 ^fSaV'Js^nMOStnKU-Oaiffi 

1915 #ieai/'j3>pivios<ov-;^aa 

2 00 1 mi<Dso iat/E»B 

2002 «2(DSO iSl/ESa 

2 0 0 3 mi ©s^tsa V 'J 3 >i^^ ai/Ess 

2004 SB2<D#jSa->'Ja>ig^&i;s«9ll 

2 00 5 T*^u7 7Xi#i»«:m^ai;aflettfn(i^a 



182002-26 1 09 1 




(21) 



nmZOOZ-ZG 109 1 




[iai3] [019] 




1201 



(22) 



Bfl 2002-261091 



[pai 4] 

1302 1303 1302 1303 1302 1303 1302 



[015] 

1304 1303 1303 




mi 7] 

ISllA 131IB 1311C 




(23) 



^M2 0 0 2-2 6 109 1 



[191 8] 




[12120] 



(24) 



1$M2002-26 1 09 1 



[BI2 1] 




(51) Int. CI. 7 

H 0 1 L 27/088 
21/8247 
27/115 
29/78 
29/788 



H 0 1 L 27/10 
29/78 



434 
3 0 1 G 
3 7 1 
6 17V 
6 1 8 A 



T-73-^• (##) 

5 F 1 1 0 
5 F 1 4 0 



(25) 



1#BB200 2-2 6 1 09 1 



29/792 
29/786 

21/336 



(72)ieM# ¥lU mm F9-M9%) 5F032 AA34 AA44 AMS OA04 OASS 

•summ^mmm&mm'fnm mmtb) dass 

Sdt*^[*i 5F048 AA05 AA07 AB01 AC01 BAOl 

(72) IBM* e# «S BB11 BB16 BB17 BG12 

s«AftiidmffatB3ie«?:ffii («tfii&) sfosb baii ba2o mi bcos bcii 

mit^^jH BD04 BD10 BEOS BE10 BF72 

BHS BF74 BJ06 
5F083 EPQ2 EP23 EP54 EP55 EP56 
EP57 GA06 6A21 GA29 JA04 
PR21 PR43 PR53 2A05 ZA07 
ZA08 

5F101 BA29 BA36 BB05 BH02 BH05 
BH21 

5F110 AA01 AA06 AA15 BB01 BB08 
BB09 BB1 1 cm C(X)7 DD01 
DD02 DD05 DDI 3 DDU EE09 
FF02 FF03 FF09 FF22 FF26 
FF30 FF35 GG02 GG13 GG15 
G617 GG28 HJ13 HJ23 NN02 
NN22 NN23 NN26 NN65 0009 

5F140 AAI9 AA24 BAOl 8001 BD05 
BD07 BD09 BD10 BD17 BE01 
BED2 BE06 BE07 BEOS 
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